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(54) LUMINOUS GLASS FORMED ARTICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a luminous glass formed article without need for another energy 
source when light is emitted in the dark and having a high luminance at night by incorporating an aluminate 
phosphor of specified composition into the glass. 

SOLUTION: This luminous glass formed article is provided with an afterglow phosphor shown by; (M1-p-q, 
Eup0p)0.n(AI1-mBm)203.kP2O5.aX (for which 0.0001<p<0.5, 0.0001<q<0.5, 0.5<m<3.0, 0<m<0.5, 0<k< 
0.2, 0<a<0.5, 0<a/m<0.4, M is Mg, Ca, Sr, Ba or Zn, Q is Mn, Zr, Nb, Pr, Nd, Gd, Tb, Dy, Ho, Er, Tm, Y or 
Lu, and X is F, CI, Br or I). A structure formed by kneading a phosphor into molten glass, a structure 
obtained by coating the lump of a phosphor or the lump coated with a phosphor or its surface and covered 
with glass, a structure formed by inserting a phosphor in glass in layers, etc., are exemplified as the formed 
article. 
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[Claim(s)] 

[Claim 1] The noctilucence glass cast characterized by the afterglow nature fluorescent substance expressed by the 

following general formula inside transparence or a translucent glass cast possessing. 

(Ml-p-q, EupQq) O-n(aluminuml-mBm) 203, kP205, and alphaX (however) It is in the range of 0.0001 

<-p<=0. 50.0001 <=q<=0.50.5 <=n<=3.00<m<=0.50 <=k<=0.20 <=alpha<=0.50 <= alpha/n <=0.4. However, M in an 

empirical formula is at least one sort chosen from the group of the divalent metal which consists of Mg, calcium, Sr, 

Ba, and Zn. Q is co-activating agent, and is at least one sort chosen from the group which consists of Mn, Zr, Nb, Pr, 

Nd, Gd, Tb, Dy, Ho, Er, Tm, Yb, and Lu, and X is at least one sort chosen from the first the halogen origin which 

consists of F, CI, Br, and I. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the glass cast in which noctilucence nature is shown. 
[0002] 

[Description of the Prior Art] There was nothing with the noctilucence function which emits light itself in darkness in 
the conventional glass cast. Although there was a glass ingredient which carries out solid-state luminescence, there was 
no cheap glass cast which a certain operation from the outside, such as electric field or a field, is needed at the time of 
luminescence, and does not need other energy sources. If the glass cast which has such a property is realizable, it can be 
used also for the application which needs safety, the application which needs energy saving, or the decorative object, 
and the application to the direction of many is expected. 

[0003] As the way of thinking for realizing this, the luminous energy of the natural light or artificial illumination was 
once conserved, and there was a method of using the so-called noctilucence ingredient which this is released 
[ ingredient ] gradually and makes it emit light, however , since the conventional noctilucence ingredient be use zinc 
sulfide ( ZnS ) as a crystal parent , even if it oxidized simply at the elevated temperature at the time of glass 
processing , host crystal be destroyed , and it lost noctilucence nature and be able to process it at low temperature 
comparatively , originally this kind of noctilucence ingredient have low brightness , be boil further , have a fault , like 
degradation by ultraviolet rays be very large , and be able to bear practical use at all . 
[0004] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the glass cast which does not need other 
energy sources at the time of luminescence in darkness and which has noctilucence nature with high brightness. 
[0005] 

[The means for solving invention] In order to solve the problem mentioned above, as a result of inquiring 
wholeheartedly, by making the interior of glass contain the aluminate fluorescent substance of a specific presentation, 
this invention person etc. finds out that a technical problem is solvable, and came to complete this invention. 
[0006] That is, the noctilucence glass cast of this invention is characterized by the afterglow nature fluorescent 
substance expressed by the following general formula inside transparence or a translucent glass cast possessing. 
(Ml-p-q, EupQq) O-n(aluminuml-mBm) 203, kP205, and alphaX (however) It is in the range of 0.0001 
<=p<=0. 50.0001 <=q<=0.50.5 <=n<=3.00<m<=0.50 <=k<=0.20 <=alpha<=0.50 <= alpha/n <=0.4. However, M in an 
empirical formula is at least one sort chosen from the group of the divalent metal which consists of Mg, calcium, Sr, 
Ba, and Zn. Q is co-activating agent, and is at least one sort chosen from the group which consists of Mn, Zr, Nb, Pr, 
Nd, Gd, Tb, Dy, Ho, Er, Tm, Yb, and Lu, and X is at least one sort chosen from the first the halogen origin which 
consists of F, CI, Br, and I. 

[0007] With the glass cast as used in the field of this invention, it is not necessarily restricted to that by which glass 
molding was carried out using the mold, but the approach ordinarily performed by glass industry or glass technology 
can be applied. That is, the structure where the lump which covered the afterglow nature fluorescent substance on the 
lump or front face of the structure and the afterglow nature fluorescent substance which scoured the afterglow nature 
fluorescent substance on the glass of a melting condition, put into the glass mold in the state of lump distribution, and 
were cast was covered with glass, the sandwich structure whose afterglow nature fluorescent substance was pinched in 
the shape of a layer with glass are fundamentally possible. 

[0008] Furthermore, such primary operation articles are reheated and things to do for secondary elaboration, such as a 
press, hauling, or bending, are also possible. 

[0009] The melting point of an afterglow nature fluorescent substance is very high compared with the temperature 
(1700-1800 degrees C and about 1000 degrees C) of glass, and, for the reason, an afterglow nature fluorescent 
substance does not deteriorate in glass working temperature extent. 

[0010] In this invention, especially an important thing is the structure which the afterglow nature fluorescent substance 



in a glass oast can receive outdoor daylight, and can emit light in afterglow. Then, especially as for glass, transparence 
or a translucent thing is required from the field of luminous efficiency. 

[001 1] The afterglow nature fluorescent substance used for the afterglow nature lamp of this invention can change a 
luminescent color tone substantially with the chemical composition. Chemical composition is the fluorescent substance 
which made the subject the aluminate activated with divalent europium, especially, it is the range of 0.5<=n<=1.5, and 
a fluorescence color and afterglow present an efficient blue system as the 70-100-mol range of divalent metal M is % 
about calcium. The crystal structure of this afterglow nature fluorescent substance makes monoclinic system a subject, 
and is excited by the ultraviolet rays and the visible ray 420nm or less of the wavelength range. 
[0012] If the above-mentioned chemical composition occupies divalent metal M and Sr occupies the 70-100-mol 1 range 
of % in 0.5<=n<=1.5, a fluorescence color and an afterglow color will present an efficient green system. The crystal 
structure of this afterglow nature fluorescent substance makes monoclinic system a subject, and is excited by the 
ultraviolet rays and the visible ray of the wavelength range of 500nm or less of **. 

[0013] The range of the above-mentioned chemical composition is 1.5< n<=3.0, and when Sr occupies the 80-100-mol 
range of % for divalent metal M, a fluorescence color and an afterglow color are bluish green color systems. The 
crystal structure of this afterglow nature fluorescent substance makes orthorhombic system a subject, and is excited by 
the ultraviolet rays and the visible ray 460nm or less of the wavelength range. The host crystal of this fluorescent 
substance has the features that it is strong to chemical stability, such as thermal resistance and a water resisting 
property, especially, compared with the aluminate fluorescent substance which makes monoclinic system a subject, and 
is the the best for the noctilucence glass mold goods of this invention. 

[0014] The activator and co-activating agent which are introduced into an afterglow nature fluorescent substance 
influence a fluorescence color and afterglow brightness greatly. Practically, it adjusts to the range as shown below, 
respectively. 

[0015] About the concentration p of Eu of an activator, 0.0001 mols or more of Sr of a parent are adjusted to the range 
permuted 0.5 mols or less to one mol of fluorescent substances. It is because lifting afterglow brightness will fall 
concentration quenching if optical absorption will worsen if fewer than 0.0001 mols, afterglow brightness becomes low 
as a result and it increases more than 0.5 mols conversely. The still more desirable range of p is that of 
0.001<=p<=0.06, and afterglow brightness becomes still higher in this range. 

[0016] Luminescence of Eu comes to show afterglow nature by introducing co-activating agent, it was chosen out of 
the group which consists of Mn, Zr, Nb, Pr, Nd, Gd, Tb, Dy, Ho, Er, Tm, Yb, and Lu as co-activating agent - a kind is 
effective at least. 

[0017] Especially Dy is effective on an afterglow disposition, when divalent metal M of a fluorescent substance parent 
is Sr, and the optimum density range of the Dy concentration q is 0.0005 or more and 0.03 or less range. 
[0018] Especially Nd has effectiveness especially in the improvement in afterglow brightness, when divalent metal M 
of a fluorescent substance parent is calcium, and the optimal range of the Nd concentration q is 0.0005 or more and 
0.03 or less range. 

[0019] The synergistic effect is demonstrated by 2nd activating other co-activating agent to these co-activating agent 
Dy and Nd. 

[0020] When choosing Dy as the first co-activating agent, the range where the Mn concentration q of the 2nd co- 
activating agent is desirable is 0.0001 or more and 0.06 or less, and 0.0005 or more and 0.02 or less range is still more 
desirable. 

[0021] When choosing Dy as the first co-activating agent, the range where the Tm concentration q of the 2nd co- 
activating agent is desirable is 0.0003 or more and 0.02 or less, and 0.0004 or more and 0.01 or less range is still more 
desirable. 

[0022] When choosing Dy as the first co-activating agent, the range where the Lu concentration q of the 2nd co- 
activating agent is desirable is 0.0001 or more and 0.06 or less, and 0.0004 or more and 0.04 or less range is still more 
desirable. 

[0023] When choosing Dy as the first co-activating agent, the range where the Nb concentration q of the 2nd co- 
activating agent is desirable is 0.0001 or more and 0.08 or less, and 0.0003 or more and 0.04 or less range is still more 
desirable. 

[0024] When choosing Dy as the first co-activating agent, the range where the Yb concentration q of the 2nd co- 
activating agent is desirable is 0.0002 or more and 0.04 or less, and 0.0003 or more and 0.01 or less range is still more 
desirable. 

[0025] When choosing Dy as the first co-activating agent, the range where the Zr concentration q of the 2nd co- 
activating agent is desirable is 0.002 or more and 0.70 or less. 

[0026] When choosing Dy as the first co-activating agent, the range where the Er concentration q of the second co- 
activating agent is desirable is 0.0001 or more and 0.03 or less. Furthermore, 0.0005 or more and 0.02 or less range is 
desirable. 



[0027] When choosing Dy as the first co-activating agent, the range where the Pr concentration q of the 2nd co- 
activating agent is desirable is 0.0001 or more and 0.04 or less. Furthermore, 0.0005 or more and 0.03 or less range is 
desirable. 

[0028]' When introducing Nd as the first co-activating agent, the range where the Tm concentration q of the 2nd co- 
activating agent is desirable is 0.0001 or more and 0.06 or less, and 0.0005 or more and 0.02 or less range is still more 
desirable. 

[0029] When introducing Nd as the first co-activating agent, the range where the Pr concentration q of the 2nd co- 
activating agent is desirable is 0.0001 or more and 0.06 or less, and 0.0005 or more and 0.02 or less range is still more 
desirable. 

[0030] When introducing Nd below as the first co-activating agent, the range where the Ho concentration q of the 2nd 
co-activating agent is desirable is 0.0001 or more and 0.06 or less, and 0.0005 or more and 0.02 or less range is still 
more desirable. 

[003 1] When introducing Nd below as the first co-activating agent, the range where the Dy concentration q of the 2nd 
co-activating agent is desirable is 0.0001 or more and 0.06 or less, and 0.0005 or more and 0.02 or less range is still 
more desirable. 

[0032] By adding and calcinating a halogen as flux, this afterglow nature fluorescent substance controls the particle 
growth with an unusual afterglow nature fluorescent substance, and becomes controllable about crystal growth. This is 
because a fluorescent substance particle comes to be calcinated by homogeneity by a halogen reacting with the 
aluminum which is the configuration element of a fluorescent substance, alkaline earth metal, a rare earth metal, etc., 
existing, and being calcinated. [ especially on a fluorescent substance particle front face ] [ many ] Consequently, it is 
improved and dispersibility of particle shape improves, independent [ in the ammonium salt of halogens, such as 
ammonium fluoride (NH4F), an ammonium chloride (NH4C1), an ammonium bromide (NH4Br), and ammonium 
iodide (NH4I), the halogenide of an alkaline earth element, aluminum halide, etc. ] as a halogenated compound added 
as flux at the time of baking of an afterglow nature fluorescent substance - or it is mixed and used. Most added 
halogens are altogether contained in a fluorescent substance presentation. Therefore, a content is controllable by mixing 
and calcinating the amount it is wished wants a fluorescent substance to contain in a raw material. 
[0033] Depending on a fluorescent substance presentation, especially, depending on a mol several n [ of the ** ulmin 
acid in the empirical formula of the afterglow nature fluorescent substance of this invention ] value, when the value of 
n is [ alkaline earth metal ] Sr in 0.5 or more and 1.5 or less range, in the case of green and calcium, the luminescent 
color shows blue, as for the range of alpha, 0.003 or more and 0.2 or less are desirable, and, as for the luminescent 
color, as for the halogen content alpha, 0.05 or less and 0. 12 or more are more desirable. Moreover, the value of n 
shows a bluish green color in 1 .5 or more and 3.0 or less range, as for the range of alpha, 0.004 or more and 0.25 or less 
are desirable, and 0.08 or less and 0. 15 or more are more desirable [ as for luminescence ]. Especially the 0.07 
neighborhoods have [ 0.001 or more / 0.4 or less ] the value of alpha/n most desirable [ furthermore, ]. 
[0034] By making the presentation of this afterglow nature fluorescent substance contain boron, crystallinity can be 
improved as a ** ulmin acid and it works effective in a raise in ** of afterglow brightness by the ability of an emission 
center and a trapping center to be stabilized. In order to introduce boron into a presentation, the method of adding and 
calcinating the compound containing boron is effective, the borate of boric acid or an alkaline earth element can be 
used, and especially boric acid is desirable. Most added boron is altogether contained in a fluorescent substance 
presentation. 0.0001 or more and 0.5 or less range is [ the amount m of boron by which addition of boron permutes 
aluminum ] desirable, 0.005 or more and 0.25 or less range is more desirable, and the 0.05 neighborhoods are the most 
desirable. 

[0035] By making the boric acid and the phosphoric acid of the amount of specification contain simultaneously, the 
great portion of added boric acid makes an alumina and mixed crystal, it is included in a fluorescent substance 
presentation, and, as a result, the thermal resistance of a fluorescent substance improves. Superfluous boric acid has the 
work which makes a phosphoric-acid compound, and divalent metal and mixed crystal, and prevents the melting 
reaction between fluorescent substance particles. This mixed crystal has a water resisting property, in order to cover the 
particle front face of an afterglow nature fluorescent substance with insolubility in water. In order to introduce a 
phosphoric acid into a fluorescent substance parent, the phosphate of a phosphoric acid, a phosphoric anhydride, 
ammonium phosphate, and an alkaline earth element etc. can use it preferably as a raw material. Most added 
phosphoric acids are altogether contained in a fluorescent substance presentation. The phosphoric-acid concentration k 
in a fluorescent substance empirical formula has 0.001 or more and 0.2 or less desirable range, its 0.01 or more and 0. 1 
or less range is still more desirable, and its 0.03 or more and 0.05 or less range is [ addition of a phosphoric-acid 
compound ] the most desirable. 

[0036] After calcinating the primary raw material which mixed these constituents and flux in atmospheric air for 
several hours at 1200-degree-C or more temperature of 1600 degrees C or less, the second bake is carried out in weak 
reducing atmosphere at or more 1200 the temperature of 1600 degrees C or less, and the afterglow nature fluorescent 



substance of this invention is obtained by grinding and carrying out a screen in the obtained burned product. The mixed 
ratio of the raw material for acquiring the target afterglow nature fluorescent substance presentation is mostly in 
agreement with a theoretical ratio. 
[0037J 

[Example] Green luminescence used for the noctilucence glass cast of this invention, blue luminescence, and a bluish 
green color luminescence afterglow nature fluorescent substance can be prepared, for example by the following 
approaches. 

[0038] As a [preparation of green system afterglow nature fluorescent substance] fluorescent substance raw material, 
SrC03 140.98g (0.955 mols), 88.14g (0.865 mols) and Eu 203 for aluminum 203 5.28g (0.015 mols), 2.80g (0.0075 
mols) and H3B03 for Dy203 5.63g (0.091 mols), And (NH4) it puts into the ceramic pot of entering [ HPO /4 / 2/g / 
(0.060 mols) / 7.92 ] alumina balls as a mixed medium, and mixes with a roller for 2 hours, and the mixed raw material 
before fluorescent substance baking (henceforth raw material student powder) is obtained. Next, raw material student 
powder is put into an alumina crucible, it calcinates at 1400 degrees C under reducing atmosphere for 5 hours, and a 
fluorescent substance burned product is obtained. Next, a burned product is ground and through and 2OO-0.91 
(SrO.955EuO.03DyO.015) (aluminum 0.95B0.05) 2O3.0.03P5 fluorescent substance are obtained for the screen of 200 
meshes. This fluorescent substance shows luminescence of a green system with the high visibility which has a 
luminescence peak in 515nm. 

[0039] As a [preparation of blue system afterglow nature fluorescent substance] fluorescent substance raw material, 
CaC03 95.59g (0.955 mols), 94.01g (0.922 mols) and Eu 203 for aluminum 203 2.64g (0.0075 mols), 5.05g (0.015 
mols) and H3B03 for Nd203 6.00g (0.097 mols), And (NH4) it puts into the ceramic pot of entering [ HPO /4 / 2/g / 
(0.060 mols) / 7.92 ] alumina balls as a mixed medium, and mixes with a roller for 2 hours, and raw material student 
powder is obtained. Next, raw material student powder is put into an alumina crucible, it calcinates at 1400 degrees C 
under reducing atmosphere for 5 hours, and a fluorescent substance burned product is obtained. Next, a burned product 
is ground and through and 2OO-0.97(calcium0.955Eu0.015Nd0.03) (aluminum 0.95B0.05) 2O3.0.03P5 fluorescent 
substance are obtained for the screen of 200 meshes. This fluorescent substance shows luminescence of the blue system 
which has a luminescence peak in 420nm. 

[0040] As a [preparation of bluish green system afterglow nature fluorescent substance] fluorescent substance raw 
material, SrC03 140.98g (0.955 mols), 169.40g (1.663 mols) and Eu 203 for aluminum 203 5.28g (0.015 mols), 2.80g 
(0.0075 mols) and H3B03 for Dy203 10.8g (0.175 mols), And (NH4) it puts into the ceramic pot of entering [ HPO /4 / 
2/g / (0.060 mols) / 7.92 ] alumina balls as a mixed medium, and mixes with a roller for 2 hours, and raw material 
student powder is obtained. Next, raw material student powder is put into an alumina crucible, it calcinates at 1400 
degrees C under reducing atmosphere for 5 hours, and a fluorescent substance burned product is obtained. Next, a 
burned product is ground and through and 2OO-1.75(Sr0.955Eu0.03Dy0.015) (aluminum 0.95B0.05) 2O3.0.03P5 
fluorescent substance are obtained for the screen of 200 meshes. This fluorescent substance shows luminescence of the 
bluish green system which has a luminescence peak in 490nm. 

[0041] [Example 1] The example in the case of blowing and making a noctilucence glass cast according to glass 
technique is shown. Make crystal glass (BX[ by triple-purpose industrial incorporated company ]- 25) into a melting 
condition in a 1280-degree C furnace 25%, the cylinder of suitable amount iron blows it, and it is made to adhere at the 
head of a rod, and takes. The above-mentioned afterglow nature fluorescent substance is rolled on a griddle, the 900- 
1000-degree C glass which is soft is rolled every suitable amount and on it, and an afterglow nature fluorescent 
substance is attached to glass. It puts in into the melting glass in a furnace in order to roll glass further besides and to 
make an afterglow nature fluorescent substance into sandwich structure, and glass is twisted further. Next, it is made to 
expand, playing the melting glass which has adhered at a head and blowing a breath from the opposite hand of a rod, a 
form is prepared using the usual technique, and it is processed into a cop, an ash pan, a flower vase, etc. The 
noctilucence glass tumbler obtained by this example has structure whose afterglow nature fluorescent substance layer 
the interior pinched as it shows the sectional view to drawing 1 . 

[0042] what mixed crystal glass powder with the afterglow nature fluorescent substance by the weight ratio 1:1 25% is 
placed on a griddle in order to strengthen adhesive strength of [example 2] glass and an afterglow nature fluorescent 
substance, and except it, the same approach as an example 1 is enforced and it is sandwich structure ******** about an 
afterglow nature fluorescent substance in glass - the noctilucence glass cast was obtained. 
[0043] The glass which blew and became soft at the elevated temperature at the head of a rod in order to scour an 
afterglow nature fluorescent substance is attached into [example 3] glass, and a fluorescent substance is attached to it, 
and with a reheating furnace, it is made soft and twists. It wound with melting glass new besides, the afterglow nature 
fluorescent substance was confined in glass, it was processed by the usual technique, and the noctilucence glass * 
paperweight shown in drawing 2 was made. 

[0044] [Example 4] To the glass tumbler obtained by the usual glass technique, it paints using what mixed with the 
organic binder the blue glazing color used for enamel muffle painting, and a blue afterglow nature fluorescent 



substance. It heated after a pattern's drying for about 1 hour at the furnace which is 580 degrees C, and the cop which 
performed enamel processing of noctilucence nature to the cop front face was obtained. 

[0045] [Example 5] crystal glass powder and the powder which mixed the afterglow nature fluorescent substance by 
the weight ratio 10: 1 were put into the 1 100-degree C furnace, and it considered as the melting condition, and it was 
slushed into the mold, and it cooled, and took out from the mold, and the noctilucence glass tumbler which the 
afterglow nature fluorescent substance as shown in drawing 3 is distributing uniformly on glass was obtained. 
[0046] A nitrocellulose / butyl-acetate binder is made to suspend a [example 6] afterglow nature fluorescent substance, 
suspension is applied to sheet glass, desiccation baking is carried out, and a fluorescent substance layer is formed on 
sheet glass. Sheet glass was placed on the fluorescent substance layer, and the noctilucence sheet glass cast shown in 
drawing 4 which put into the 800-degree C furnace under the vacua, and made the afterglow nature fluorescent 
substance sandwich structure was obtained. If this thing is used for a windowpane, light energy will be stored in an 
afterglow nature fluorescent substance by day-ranges sunlight, and a windowpane will emit light over long duration 
night. 

[0047] [Example 7] The afterglow nature fluorescent substance was mixed with the polyvinyl butyral by the usual 
approach, it considered as the high polymer film, it was put between sandwich structure between two sheet glass, it 
heated at 300 degrees C with the vacuum furnace, and the noctilucence sheet glass cast which dissolves a high polymer 
film and is shown in drawing 5 was obtained. Although this example can also be used for the same application as an 
example 6, the direction depended on this example can obtain a noctilucence sheet glass cast by low cost more. 
[0048] In the [example 8] example 6, completely transparent noctilucence sheet glass was able to be obtained by using 
the sheet glass prepared so that a refractive index might become the same value as an afterglow nature fluorescent 
substance. 

[0049] [Example 9] On the flat surface of 1200-degree C melting tin, glass powder and the powder of an afterglow 
nature fluorescent substance were mixed to 10: 1, and the glass melt on the flat surface of a melting condition was 
produced thoroughly. The noctilucence sheet glass which the afterglow nature fluorescent substance shown in drawing 
6 distributed to homogeneity by this was obtained. 

The noctilucence sheet glass of transparence was thoroughly obtained like the example 9 except doubling with the 
powder of an afterglow nature fluorescent substance the refractive index of the glass powder which carries out a 
[example 10] activity. 

[0050] The internal hollow part of a glass tube is filled up with an afterglow nature fluorescent substance for soda glass 
with a [example 11] outer diameter [ of 5mm ], and a bore of 3mm, the end side of a glass tube is inserted into an 
electric furnace, and it heats at 650 degrees C. The pincette drew out the head, the place which the edge has softened 
with heating was connected with drawing equipment, and the noctilucence glass fiber with a diameter of about 0.2mm 
shown in drawing 7 was made to form continuously. 

[0051] The noctilucence glass fiber obtained in the [example 12] example 1 1 was cut in die length of about 5mm, and it 
calcinated, supplying an air current from the lower part, as it has been residence-time 2-3 seconds in the 1200-degree 
C tube furnace which is carrying out opening of the fragment in the vertical direction, and the noctilucence glass bead 
shown in drawing 8 which became a globular form by baking was taken out from the tube furnace lower part. 
[0052] The noctilucence sheet glass produced in examples 6-1 1 gives secondary molding of bending by the next 
reheating process, hauling, press molding, etc., and processing of a still freer configuration is possible for it. 
[0053] About each product of these examples, the in the dark one after the bottom 5-minute exposure of sunlight 
showed luminescence which can be checked by looking for 6 hours. Compared with other green and a blue afterglow 
nature fluorescent substance, the afterglow of the noctilucence glass cast which used the bluish green color system 
afterglow nature fluorescent substance about what is processed especially at an elevated temperature 1000 degrees C or 
more was high brightness. 

[0054] Although the conventional ZnS:Cu fluorescent substance was chosen as a [example of comparison] afterglow 
nature fluorescent substance and the noctilucence glass cast was produced by the same approach as examples 1-1 1, all 
the fluorescent substances denaturalized at the time of heating, and luminescence was thoroughly lost about what is 
processed especially at an elevated temperature 800 degrees C or more. 

[Effect of the Invention] As explained above, the noctilucence glass cast of this invention name can show the 
noctilucence nature of high brightness which is not looked at by the conventional glass cast, and can give noctilucence 
nature to many kinds, such as lighting fitting, accessories, a handicraft, a structural windowpane, and a windowpane for 
cars, of glass casts by the application. 
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(Ml-p-q, EupQq) O • n ( A l 1-nBm) 203 • k 
P205 • aX 

(fcfc'U 0. OOOISpSO. 5 0. 000 1S 
qSO. 5 0. 5^ng3. 0 0<mSO. 5 0 
gk^O. 2 OgagO. 5 Oga/nSO. 4<7) 

r.Ba. RT/Z nfrMl 2{§&$,CDWti. OSlttlfc 

t t> 1 «T* 9 . Qii^SXrCft 9 M n , Z 
r % Nb. Pr. Nd, Gd, Tb s Dy, Ho. E 
r, Tm. Yb. RVL u frh%&ffi£ *)Matvk^<t 
<tt> X(2F, CI, Br, Irt^Sr&vN 

n y y 5E« J: 0 Wflu&Wr < i 1 1 MTfo h . ) 
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zi*mmtthwtiiyxm.&. 

(Ml-p-q, EupQq) O • n ( A 1 1-raBra) 203 • k 
P205 • aX 

(Jtfc'U 0. 000 l^p^O. 5 

0. OOOlSqSO. 5 

0. 5SnS3. 0 

0<mS0. 5 

OSk^O. 2 

Oga^O: 5 

OSa/ngO. 4«0ielltJ) , 5. 

fc«U IDfeW^MJiM g . Ca s Sr, Ba, 

Z n*>ib&S 2fl^JBOgf i 9Stfflit^5r< fc t> 1 S 

T'ife *) . Qte&immX'fo*)Mn^ Zr. Nb, Pr. 

Nd, Gd, Tb, Dy, Ho. Er s Tm, Yb, S 

tfLufrt>%ms; *)mmtz&%< t i> 1 a-e* o . 

XJiF, CI, Br, Ifrfcfri^QyyTBR.fc'jaKf 
[0001] 
[0002] 

m^nnbtwftmtf'mtzti. max.****-* 
hm. m^mmmmiztmx'^. ^nm^<r> 

[0 0 03] ZtiZmfttZtiVxnffl&iiLX. StUSft 
« (ZnS) £ttfflLTV*Sfc*> s *'7XJDIB*<7) 

v\ itc. immm&x-mxx'Z tcttx^. c^ao 

[0004 ] 
[0005] 
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[0006] *mmx#?zimaut. 
ans* wmwffy z&imshwftmzKcD-fc&x'm 
mn&m&fmbmmtixu&ztzmitt 
h. 

(Ml-p-q, EupQq) O • n ( A l l-mBo) 203 • k 
10 P205-aX 

0. 000 ISpSO. 5 
0.000 l^q^O. 5 
0. 5Sng3. 0 
0<mS0. 5 
O^k^O. 2 
OSaSO. 5 

MliMg, Ca, Sr. Ba, MfZ nfrt>%l 2i§± 

mm*, o mnxk&%< 1 1 1 ax-* o . Qj2*fl-*s 

20 #jT'£>>9Mn, Zr, Nb, Pr, Nd, Gd, Tb, 
Dy. Ho, Er. Tm, Yb, fttf Luj&»££4»J: 
OUtfflfc^SKfcfc lffl?*>9. XJiF, C 1 , B 
r , I *^^S^oy>-7cSJ; *)mim?^Zi:< 1 1 1 

ax^s. ) 

[0007] #^X'^-3#7Xj£M n D p£:ii, fflfcffl^ 

x-hh. ?%bh. mMttwitiyzizmtmzmt 
mv&*ftmfflX'#yxmiz\tixf$mztitcffim. 
30 mmmm^mL^mmzmmmmmmbtz 
mmyxx'Mhtitzmm. mttemmztiyxx-m 

[00083 $ Zflh <D~mXLL8x £ LT 
l^x, 3lo5S9, BK^ttitt»«rif<02ifc!ini-f4itt> 

[0009] »»ttat3t*<0iluSitt 1700-1800 

•cfc. ^7^10 o oxm&nismzVc.KWixm 

40 nt&ZkliZW 

[ooio] *%mz}i^xmzmwj:?>te. nyx®. 

x'Z&w&x'hhztx'hh. %tix\ m&fcnwp 
t>mz#yximwmwi*mwx*b& z t aqsRSfi 

[0011] *»B^?»*tt5^7 , t:ffl^4«3ttta3t 

tzTiV S y»ttSr±* t Lfc*je#T* *) . »te . 0 . 
50 5Sn<l. 5^KHT\ 2|I^JaM*'*C a £ 7 0~ 1 
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tOO 12] JhfEfc^lfllfctfO. 5Sngl. 
T\ 2ffi^M£Sr#7 0~10 0^rt'%<7)ffiB£i& 

zmmm^ftmmmmmmzmt l, u 

5 0 0 n mOTOSSfttffl^U^tf TOfcllfc 4 0 

lasses. 

[ 0 0 1 3 ] JJBflSWflflKtfl • 5<ni3. OCDKH 
T\ 21f&JRM£Sr#8 0~l 0 0*^%<7)jEB£,5 

tt«**WtS*«SI4«*fijRt±ftt U 4 6 0 nm 

[0014] H3tttt«3fc»tc*A^*tf«SWfe J:^^ 

JL *ft.*ti»fc:jjrr J: 3 SrlSBtcSfg-f £ . 
[0015] ttSSffl<OE u C9il£p fcoWCfci, Sfttt 
l^/l^ttL, ft*(0Sr50. OOOl^BLb. 
0 . 5 ^H3lTS8t1"S KBtcHfl'f 4 . Or-tffc 0 . 
0 0 0 1 ^4 0 '>&ufc*RiK#Jl< & 0 . 

$6fcJBF4U^«Htt0. OOlgpSO. 06WT"£> 
0 „ i^SSHTSftSJ^S fcfcSK 3:4 . 
[0016] ■*tt«SPJS:*A't 4 -I t fc J: 0 E u flfcjfc 
tt^ttfcwrf J: &ttiS#Ji: LTMn, Z 

t% Nb, Pr, Nd, Gd N Tb, Dy„ Ho, E 
r^Tm.Yb, RJ/L u 0««lfc^< 

[ 0 0 1 7 ] D y l±3bfcfcSfltf) 2 {l£JgM75*8K S r 

ftJg&BliO. 0 00 5J3UL 0. 0 3 UlTOKffl-C* 

[ 0 0 1 8 ] N d ttajK«cftft<02 ffl*«M*«»CC a 
<7)j%£lZfflffl&fa±.lZmZ$)%m *). N d }||Jf£ q <7) 
ftJSffiHiiO. 0 00 5JiLh, 0. 0 3WFcommX'S> 

3>. 

[00191 infeftftSfflD y , N d(C, «<0«2 fc 

[0020] m-OftWvSffli: LTD y 

<ry*mm\<r>M n q L^feBli 0 . 
0 0 0 1 lilt, 0 . 0 6 JilTT\ Sl:K LV woji 0 . 
0OO5l2tt. 0. 0 2WT<0KfflT*)l>. 

[0021] j6-o#ft«ffli fc lt d y rm&h® 
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»2«*f*?SB<7)Tm«Kq<Off4U»«llliO. 
00 0 3EUL 0. 0 2«TT\ jg£#4LV«D(iO. 
0 0 0 4 ISLh, 0 . 0 1 «TOiSBT-J> § . 
[0022] Wr-tnWtfmt LT D y £iM^TI>i§ 

*2^«ft®M^Lu«KqO*F*U^RI»iO. 
000 llSLh, 0. 0 6WTT-. gfc$f4LV^tiO. 
0 0 04J3LL 0. 0 4JaT*>«H?*4. 
[0023] ft-^ttSWJfc LTDy SriMlR1-4^ 

*2<0«tt«^Nb^q<ipff$U^«fflliO. 
10 0 0 0 1 IXh, 0 . 0 8fcHTT\ mzfft LUOliO . 
0 00 3ULh. 0. O4131T0)«H"C*4. 

[0024] m-v&mfflk vxDy zmmhm 

0002l;LL, 0. 0 4WTT\ HCJ?4 L^COJiO . 

0 0 0 3 Jil±. o.oi jaTe*BT*s . 

[002 5] m-om+%mt lt d y znzm-thtg 

SB 2 <nm m\<r> Z r ?SJ£q wff 4 UV ^iEBtf 0 . 
0 0 2UU:. 0. 7 0&TT&S. 
[0026] »-tf>#fti©Wfc L-TDy £iKR*4* 
20 £ , SZ<3#tf *SW*> E r jftK q cr)U± L V ^3eBt± 0 . 
0 0 0 1 JJLh, 0 . 0 3 WTT-ifcl. . Mfcjff 4 
0.000 5ULh.- 0 . 0 2UT<7)$mx°fr&. 

[0027] m-coMmmt lt d y satiw-s* 
^ . « 2 aftftfswo p r jgs q L\ymmt o . 

0 0 0 1 H±, 0.04 WTT'ftS. 4 L^Oli 
0. 000 5W±. 0. 0 3JaT<0«H"Cft*. 
[0028] m-0*^t/S»Jt LT N d * #A^-4« 
^. *2<0*tt®W«OTmaaq(!0»4LV^«HliO. 
0 0 0 1 ULh, 0 . 0 6 WTT\ Et#4 LV^tiO . 
30 000 5J2LL 0. 0 

[0029] m-nmmmk lt n d £3a^s*§ 

, m 2 commit P n(gj£qC)#f4 Lv ^fflfi 0 . 
0 0 0 1 Iil±. 0 . 0 6JTFT\ mizif 4 LVVAliO . 

000 5HJb, 0. 0 2^lT<OS6HT-*S. 
[0030] m-<0&tt-m\b LT N d ^OT^A-fl. 

^ m 2 ««Wa»I«0 H o if§£ q 0#4 L V ^Kffl{± 

0 1 0 0 0 1 KLh. 0 . 0 6OTT- Ht»4 L^Oli 
0. 000 5Jil±, 0. 0 2OTcOfSHT-J)4. 

[00313 m-nmmmt lt n d ^jjit^a-ts 

40 ^2 c7)Jtft/gfflOD yjgjg qOff 4 L V^«Htt 

0. OOOlJSLtx 0. 0 6iUTT\ Mfc*f4L^O(i 
0. 00 0 5feLh, 0. 0 2JaT^3«HT*i. 
[0032] *^ttm3£#:(±. 777^XiLTAO 

?>7immaixmfti?z>ztizii<o, mm^m 

CWi. ^oy>7ct*?^3t*^fflfi«T' 
50 ^w^*, Si^«<4«#3^, 4M»tt36«|6l±-r 
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'-^yyit&fab ixt±. 7 ■•/•fbry*-^ (NH4 
f) , mcry^-v* (nh4c i ) . jutTf*- 

( NH4B r ) . SHtTXt-^A (NH4I ) 3£0 

AnyyTc^cory^-^Aig. tvm?'J±317E#soa 

fci^ t ft fcKflfcitt* LAWS** £ t t^*ft fc a 
yho-A^ii 10 
[ 0 0 3 3 ] An a t±&*ft*§j££flc# L , 

^/^n^ffitfiS^U nc7)«*<0. 5I3UL 1. 5 

{±0. 0 0 3fcLh. 0. 2felT* 4 ff*L<, 0. 0 5JH 
T. 0. 1 2KIL#>J: I 9S?2 U\ ifc, n<7)«*U. 
5fcUL 3. OWT<0«Htfcv^-C««l±«Bfe** 
U «cO$effltiO . 0 0 4lil±. 0 . 2 5 OTtfJff* L 
<. 0. 0 8JilT\ 0. 1 5fiUbW:!)ff*U\ £^20 
(£. a/nOfctfO. 0 0 1 6Lb» 0- 
0. 0 7tfiS#ft«,#iU>. 

[0034] *nmmmnimtemmz-g;^2-£z> 

£ b J: 0 . UT/t^S yKt LTM.F B 14 5-&«T'£ . % 

tiz. vmnmat. nus.-*; hwm&m 30 

#0. 00 0U3LL 0. 5mT««ffl*«»4L<. i 
WlUWIiO. 0 0 5JSLL. 0. 2 5OT<03eHI 
■C. fttjff^U^tiO. 05#jST*6. 
[0035] ^SMOfflKt 'J RB*t*fl-S*i 

nt«t lt u y®, as* » yiL u ymr y*-^ 

A, 7/1^ >;±«7cS^U ySHMMflff* L<«WC* 

ktiO. OOliiLL, 0. 2J2[T«IEH*«»4L<s 
0 . 0 1 Oh, 0 . 1 OTOlEffl**? tff £ L < , 
0. 0 3W±s 0. 0 5OTo«ffl# J ftfcJM:U>. 
[0036] £*ifca»jfcft#fttf:7? <y 7*5-iI£U: 
WBfc . *m*T' 1 2 0 0'CiiLh 1 6 0 O'CWT^SJg 

■c«B*ia i ^Mis l^al msj&mz&x 1 2 0 o« 50 
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±1 6oo-cmTwffljrr2ij^ist, »4>nfc«isft 

Jis SIWt*i:fc0Mfct*. 
[0037] 

tea*. ftof*»fe»3ie83tttibt»{i. mm 
aw* 0 Kumxwmth Z ktfXZ 5 . 

[0038] [tM^«3E1£3»e»<OffK] SKfcttlKfl 
fctT, SrCO35:140. 98g{0. 9 5 5mo 
1 ) , A 12035-8 8. 14g (0. 865mol). 
Eu2035r5. 28g(0. 015molK Dy203 
5:2. 80s (0. 0075mol), H3B03S-5. 
63g(0. 09 lmo I ) s RTf ( NH4) 2H P04 
£7. 92 g (0. 060mol)t «£«ftfc L-T 

-T'2^H}g-&t^3tftMfigMS-&lgf4 (JaTMW4» 

ti, sTc^Hmr 1 4 0 0 -ex- 5 mmis& 1 m^mm. 

b d p$t#6„ mzmcJsh*$l#l. 2 0 0^-yy J .^6S5: 
a L , (SrO. 955EuO. 03DyO. 015)0 • 0. 91 (Al 0. 95B0. 05) 203 
•0. 03P205S3Kft £HS . £ «®5t«i^f-^ 5 
1 5 nmK*Sffi!ayKc01iSVvSfeSO»)tSr^rt. 
[0039] [»fejfiK3ieffiai3KftOiB»] ^**Mf4 
i LT. CaC035-9 5. 59g(0. 955mo 

1 ) . A 12032:94. 0 1 g ( 0. 922mol), 
Eu203$:2. 64g(0. 0075mo 1 ) , Nd2 
035:5. 05g(0. 015mol), H3B035: 
6. 00g(0. 097mol) s ai>'(NH4)2HP 
O45 7.92g(0.060mol)5. Wfet&#t 

5*7^5^y#(CAix. 3i7t#a^.Tl 4 0 0'CT5 

2 0 0^7i/a«^IU (Ca0.955Eu0.015Nd0.03)0- 
0. 97(A10. 95B0. 05)203 •0.03P2O5&ftft£:#.& . Z <7& 

■r. 

[00403 Lm%mtmm<7>mm] mmw,n 

tbX, SrCO35rl4 0. 98g (0. 9 5 5mo 
1) . Al 2035 169. 40g (1. 663 in o 
1 ) , Eu203&5. 28g(0.015mol) s D 
y2035:2. 80g (0. 0075mo 1) , H3B03 
5:10. 8 g (0. 1 7 5mo 1 ) % Rjf (NH4)2H 
P045 7. 92g(0. 060mol)5. 
b LXTtVS.-tX-iVXW*.? S NCAix. 

o-?-f2iwia*UM«*»t»*. mz. m± 

mTtlii-i^y^izMi, 3§7C#ffl^Tl 4 0 O'Cf 
t« 2 0 0^>y^A<0KS:aL, (Sr0.955Eu0.03Dy0.01 
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5)04. 75(AI0.95B0. 05)203-0. 03P2C63^£#&. £ 
WffltmmStt-tlfiA 9 0 nmlZtihim%P)&ft 

[0041] im&mi ] mtfyzftrnzm^yt*" 

JXJttm&tftUtenfHZifrt: 2 5%? 

9* (EftUatSCAttKB X - 2 5 ) £ 1 2 8 O'CO 

ilSHS. -?-O±(39 0 0-10 0 0'CO^4»'*>< : 5r 
o-0>S#9X$:$£A { U «3fcttSbfc*S:#9;ifcf+»7 10 

"9 x £fc § #OK*f R* 
[0042] [»IOT2 ] #9*i»H£tt£***>«« 

a«rc. wf&ttxste2 5%9VA*A> 20 

[0043] [9QI0I3 ] #9*«+fc«}fcttB3£ft«: 

[0044] [j»«4]a«^9xaifefcj: | j#ft 
fc^*fflv^tsftJt*ff3. wrtffjwuaia. 5 sow 

JnlSrlttJt'3 »7t«fc. 
[0045] [%*H5 ] ? 'J**/Mf ?*»fc»3l£tt 
Sifttt&fflUfrC 10:1 TS£ 1 1 0 O'C 

[0046] [mmM6}n%mftfrz-hv-t>\sa 

ynzmfiL. mmmL&m.mzwixyA&zm. 
ti . mmmtizm? *zm. nmmr s o 
o'cnfpizMiftmm&zyyvj ^mmt itz 

y^zm-tht . smmxizt. mmmmizft 

4. 50 
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[0047] 7 ] l»<0*3£fc J: 0 gBfctt&ft 

Ji^s ks*p?3 o o'ocftgfeu mfti-y < fr&m 

WfciWfcW: hTlBW9Al£Sq a p£#l> 
■rktfT'#£. 

[0048] [|0t0l8] WtM6fcfcV^-C, flWMW 

sffiffl-r* ztizx*). ^±\zwmwmify^% 

hZttfX'ttz. 

[0049] immm 91120 orwfflmwmn 
u %£izmmwm±.ntfyxmjMiimL 

L££ft1£#9*£#*:. 

[hm>ii o] a»t*#9A»^ffl*f4!*abKtt«* 

fl«0»(c£*>tf k £l*£Jt0l 9 k IH«iC lTSS£fc 
S9!<D&ft«#9X£#*:, 

[0 0 50] mmmi 1] ?l-@5mm, rtg3mmcO 
L, Xf9^«W-JSHII*««Prt{clfALT 6 5 0"C(c 

[005 1 ] [19101 1 2 ] Ute^J 1 1 Tf»6*«:«3t 

#9Xl8li£5mmgj£<7)£$£«U -eoBrfr^Ji 
T*rt(cBPU"CV^ 1 2 0 0'C<7)liW(c»®W^2 

[0052] HS6M6-1 1 Cfct vtfWLfcflQiaRtf 
9X{^t7)SJD^IStwJ:|,fl)(f\ ri/X* 

[0053] dh^ilffilyTlcO^SSft^V^ti. *HHt 

ti ooccjai^aTSioi-rstwtov^ii. » 

fiife^S3fett®^^ffifflL^3t^9^^Sift{i:, ft 
[0 0 54] [ifflMl mtmfttot LXft&WZn 

s : cu«3t»*ai«L.. mmm-i ltnmm 
x'&ytrtyAi&m&zimuztiK tmmz&Tcmut 

**<?ettUs »fc8 o o-ciiLhoiSrST-aniri. tcotc 
9x«ffia D ^ (i^^*co*'9xfiKafp^cI.^>#l^:v^ e t o £i« 



[02 ] *!6Wt:«i«JKX«<offiiiH. 

[03 ] *mt&z>wt*;yz-=i vrmwm. 
[04 ] *mm&ftm.jf7z<om®m. 
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[05] *Wn&mffltWLitfyx<rffim. 
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[08] *«W{ci»*flE3lWf5^h'-XBrIHEI. 
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2 mmmm 
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